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Vegetarianism
KIMBERLY A. FOLKMAN

ABSTRACT
Although vegetarian eating has been around
throughout recorded history, in recent years,
interest in this eating style has gone up
dramatically. As the number of individuals
adopting vegetarian dietary practices increases,
healthcare professionals are called upon to
provide guidance and advice. It is the position
of The American Dietetic Association that
appropriately planned vegetarian diets are
healthful, are nutritionally adequate, and
provide health benefits in the prevention and
treatment of certain diseases. Both vegetarian
and nonvegetarian eating patterns can be
healthful-or detrimental to your health.
Studies indicate that vegetarians often have
lower morbidity and mortality rates from
several chronic degenerative diseases than do
nonvegetarians. These include coronary artery
disease, hypertension, type 2 diabetes, cancer,
osteoporosis, gallstones, kidney stones, and
digestive system disorders. Although
nondietary factors, including physical activity
and abstinence from smoking and alcohol, may
play a role, diet is clearly a contributing factor.
Nutrients that may be of concern for
vegetarians include protein, vitamin B 12,
vitamin D, calcium, iron, and zinc (1,4).
However, with careful planning vegetarians
diets can be adequate in all of these nutrients.
Appropriately planned vegetarian diets can
also meet the needs of pregnant or lactating
women; infants; and children.

Although vegetarian eating has been around
throughout recorded history, in recent years,
interest in this eating style has gone up
dramatically. According to surveys, almost 7%
of adult Americans (12 million people) called
themselves vegetarians in the 1990s. That
compares to about 4 percent in the 1960s (1,2).
As the number of individuals adopting
vegetarian dietary practices increases,
healthcare professionals are called upon to
provide guidance and advice (3).
People adopt vegetarian diets for a
number ofreasons. These include health
advantages; concern for environment, ecology,
and world hunger; compassion for animals;
belief in nonviolence; economic reasons; ethical
considerations; and religious beliefs.
Vegetarian diets, like all diets, need to be
planned appropriately to be nutritionally
adequate (4).
ADA POSITION STATEMENT
It is the position of The American Dietetic
Association that appropriately planned
vegetarian diets are healthful, are nutritionally
adequate, and provide health benefits in the
prevention and treatment of certain diseases (4).
TYPES OF VEGETARIANS
The eating patterns of vegetarians vary
considerably. The lacto-ovo-vegetarian
includes grains, vegetables, fruits, legumes,
seeds, nuts, dairy products, and eggs in their
diet, and excludes meat, fish, and fowl. The
lacto-vegetarian includes the same foods as the
lacto-ovo-vegetarian, except eggs are also
excluded from their diet. The vegan excludes
eggs, dairy, and other animal products. The

vegan may also avoid foods with animal
products as ingredients, such as refried beans
with lard, baked goods with butter or eggs, or
margarine made with whey or milk solids. The
semi-vegetarian occasionally eats meat, fish,
and poultry (1,4). As mentioned above,
considerable variation may exist in the extent
of animal products avoided. Therefore,
individual assessment is required to accurately
evaluate nutrition quality of intake (4).

HEALTH IMPLICATIONS
Both vegetarian and nonvegetarian eating
patterns can be healthful-or detrimental to your
health ( 1). Studies indicate that vegetarians
often have lower morbidity and mortality rates
from several chronic degenerative diseases
than do nonvegetarians. Although nondietary
factors, including physical activity and
abstinence from smoking and alcohol, may
play a role, diet is clearly a contributing factor
(4).
Vegetarian diets low in fat or saturated
fat have been used successfully as part of
comprehensive health programs to reverse
severe coronary artery disease. This is due to
their lower saturated fat, cholesterol, and
animal protein content and often higher
concentration of folate (which reduces serum
homocysteine levels) and antioxidants, such as
vitamins C and E, carotenoids, and
phytochemicals (4).
In a study of 6000 non-meat eaters and
5000 meat eating controls, Thorogood et al
found a reduction in cardiovascular mortality
among people who did not eat meat (5). Key
et al found a 15% reduction in mortality from
ischemic heart disease in vegetarians (6).
Total serum cholesterol and LDL cholesterol
levels are usually lower in vegetarians (4).
Melby et al found vegetarians to have
significantly lower values for total cholesterol,
LDL cholesterol, triglycerides, and LDL/HDL
ratio. Semi-vegetarians has lipid values

intermediate to vegetarians and nonvegetarians
(7).
Vegetarians also have a lower incidence
of hypertension. Several experimental studies
have demonstrated a modest blood pressure
lowering effect when white omnivores were
placed on a vegetarian diet for several months
(4,6). This effect appears to be independent of
both body weight and sodium intake (4).
Melby et al found black vegetarians to be
significantly leaner and exhibit lower systolic
blood pressure. They also had 40% less
hypertension then black omnivores, but had
significantly higher average blood pressure than
either vegetarian or nonvegetarian white adults
(8).
The blood pressure lowering effect of
high fruit and vegetable intake has recently been
demonstrated in the DASH diet study. The
DASH researchers attempted to find a diet
which retained the blood pressure benefits of
the vegetarian diet while including enough meat
products to make the diet palatable and
acceptable to the general population. The
DASH combination diet (rich in fruits,
vegetables, low-fat dairy products, and other
reduced-fat foods) significantly lowered systolic
and diastolic blood pressure in all subjects and
subgroups by gender, ethnicity, and
hypertensive/normotensive status (9).
Type 2 diabetes is much less likely to be
a cause of death in vegetarians than
nonvegetarians, perhaps because of their higher
intake of complex carbohydrates and lower
body mass index (4). However, one study
found that over- and under- weight did not
explain the relation between meat consumption
and diabetes. During 21 years of follow-up, the
rate of diabetes as an underlying cause of death
in Seventh-day Adventists was only 45% the
rate for all US whites. Positive associations
have been shown between meat consumption
and blood glucose in two studies (10).
Possible mechanisms to explain the

relation of meat intake to diabetes include:
1) saturated fat consumption may increase
insulin secretion, and possibly lead to insulin
insensitivity; 2) saturated fat intake may alter
fecal microbial enzyme activity and steroid
production which might increase the synthesis
of estrogens which could impair insulin
sensitivity; 3) N-nitroso compounds in meat
may act as diabetogenic agents since N-nitroso
compounds can induce diabetes in laboratory
animals (10).
It is also possible that some component
of the nonvegetarian diet, other than meat,
may relate to the risk of developing diabetes.
Compared with the high-fiber and highcomplex-carbohydrate diet typical of
vegetarians, the low-fiber and low-complexcarbohydrate diet typical of nonvegetarians
may unfavorably affect glucose tolerance,
insulin requirements in diabetics, and risk of
diabetes mortality ( 10).
Thorogood et al found a 40%
reduction in cancer mortality in vegetarians.
This reduction seemed largely due to diet and
was not appreciably changed when other
lifestyle related variables were controlled for
(i.e. smoking, obesity, socio-economic status)
(5). Incidence oflung and colorectal cancer is
lower in vegetarians. Reduced colorectal
cancer risk is associated with increased
consumption of fiber, vegetables, and fruit.
Lower breast cancer rates have not been
observed in Western vegetarians, but crosscultural data indicate that breast cancer rates
are lower in populations that consume plantbased diets. The lower estrogen levels in
vegetarian women may be protective (4).
Vegetarians appear to be at lower risk
for osteoporosis (1). Studies investigating
bone density in vegetarians have provided
mixed results. Some studies showed that there
were no differences between the bone densities
of omnivores and vegetarians, while other
studies showed that bone density was
significantly higher in older vegetarians. All of

these studies measured cortical bone in the
peripheral skeleton, whereas osteoporosis is
more commonly found in trabecular bone of the
spine and hip. Tesar et al measured the bone
density of both cortical and trabecular bone.
They found bone densities to be similar in
vegetarians and nonvegetarians (11). The
University oflllinois recently found diets high in
isoflavones (found in soy foods and some
vegetables) may help protect against
osteoporosis in the same way estrogen therapy
does. Postmenopausal women who ate diets
containing 90 mg of isoflavones per day had a
2% increase in bone density in their lumbar
spine (12).
Vegetarians also appear to be at lower
risk for gallstones and kidney stones, and are
less often afflicted with digestive system
disorders such as constipation and diverticulosis
(1,13). A well-planned vegetarian diet may also
be useful in prevention and treatment of renal
disease. Human and animal studies suggest that
some plant proteins may increase survival rates
and decrease proteinuria, glomerular filtration
rate, renal blood flow, and histologic renal
damage compared with a nonvegetarian diet
(4).

NUTRITION CON SIDERATIONS
Nutrients that may be of concern for
vegetarians include protein, vitamin B 12,
vitamin D, calcium, iron, and zinc (1,4).
For most vegetarians, protein is not an
issue. Most Americans consume twice as much
protein as recommended. Except for fruit,
almost every food of plant origin contains
protein. Plant proteins (except for soybeans)
lack one or more essential amino acids. Plant
sources of protein alone can provide adequate
amounts of essential amino acids if a variety of
plant foods are consumed and energy needs are
met. Complementary proteins do not need to
be consumed at the same meal - only within the
same day. Although vegetarian diets are lower
in total protein and a vegetarian's protein needs

may be somewhat higher because of the lower
quality of some plant proteins, protein intake
in both lacto-ovo-vegetarians and vegans
appears to be adequate (1,4,13).
Soybeans are made into many food
products, and they're very versatile and
nutritious. Compared with many other
legumes, soybeans have more protein and
calcium. Listed below are some soybean
products that can be included in vegetarian
diets to boost nutritional value (1,14).
- Miso: fermented soybean paste. With a
consistency like peanut butter, miso can be
used as a condiment. It's also prepared in
dips, marinade, sauces, and soups.
- Textured soy/vegetable protein (TSP/TVP):
soy flour that's high in protein and often sold
as granules. Imitation bacon bits, sausages,
ham cubes, hamburgers, etc. are often made
with TSP/TVP. In consumer taste tests, up to
1/4 of the meat in ground meat dishes can be
replaced by TSP without tasters noticing the
difference.
- Tofu: curdled soy milk pressed into soft
cakes. Tofu is very bland and easily takes up
the flavor of other ingredients in a dish. Tofu
can be used in place of meat or chicken in
soups, stir-fries, and other dishes. Tofu can
also be frozen, which changes the texture to
one that is spongier and chewier (good
substitute for ground beef in recipes).
- Tempeh: soybeans, mixed with rice or other
grain, then fermented into a soybean cake.
Tempeh has a smoky or nutty taste that adds
flavor to soups, casserole, spaghetti, or chili.
It can be grilled, broiled, fried, or marinated.
- Soy milk: good source of protein. Unless it's
calcium fortified, it provides much less calcium
than cow's milk. Check the label.
- Soy flour: much higher in protein but lower
in carbohydrate than wheat flour. In baking
it's usually mixed with other types of flour. If
just 5% of wheat flour in a bread recipe is
replaced by soy flour, protein content increases
by 19%.

- Soy grits: can be cooked as a cereal or a side
dish, or used for stuffing.
- Soy powder: useful as a protein boost in foods
that will be minimally cooked.
- Soybeans: purchased dry or fresh, soybeans
can be cooked for soups, stews, and casseroles.
For a snack, fresh soybeans can be roasted.
Although dairy products and eggs
contain vitamin B 12, research suggests that
lacto-ovo-vegetarians have low blood levels of
vitamin B12 (4). Plants only supply vitamin
B12 when soil with vitamin B12-producing
microorganisms clings to fruits and vegetables
and isn't removed completely before eating. In
the United States, fruits and vegetables are
scrubbed clean; they usually have no soil with
these microorganisms on them. Vegetarians
need to look elsewhere for a reliable source of
vitamin B12. Supplementation or use of
fortified foods is advised for both lacto-ovovegetarians and vegans. Absorption of vitamin
B 12 becomes less efficient as the body ages, so
supplements may be advised for all older
vegetarians (1).
Good sources of vitamin B12 include
fortified, ready-to-eat cereals, meat analogs,
fortified soy milk or nondairy milks, and
nutritional yeast (1,4). Seaweed, algae,
spirulina, and fermented plant foods such a
tempeh and miso aren't good sources of
vitamin B-12 - even if the package says so. The
vitamin is not in a form the human body can
use. Vegetarians should read nutrition labels on
food and supplement labels to check the vitamin
B12 content. They should also know that
cyanocobalamin is vitamin B12s' most
bioavailable form. Vitamin B12 in beer and
other fermented foods isn't a reliable source
either (1).
Vitamin D isn't an issue if vegetarians
drink milk, or if their regularly exposed to
sunlight. Fortified cow's milk is the most
common dietary source. Sun exposure to
hands, arms, and face for 5 to 15 minutes per
day is believed to be adequate to provide

sufficient amounts of vitamin D. If sun
exposure is inadequate, supplements are
recommended for vegans. For example,
vegans need to be careful during winter
months, if they are housebound, have dark
skin, or live in northern latitudes or a
cloudy/smoggy area. Sun screen also
interferes with vitamin D synthesis. Good
sources of vitamin D include fortified, readyto-eat cereals and fortified soy milk or
nondairy milk (1,4).
Lacto-ovo-vegetarians have calcium
intakes that are comparable to or higher than
those of nonvegetarians. Calcium intakes of
vegans, however, are generally lower than
those of both lacto-ovo-vegetarians and
omnivores. Some studies suggest vegans may
not need as much calcium because they seem
to absorb and retain more calcium from food.
However, since calcium requirements have not
been established for vegans, they should meet
the calcium requirements established for their
age. Calcium is well absorbed from many plant
foods, and vegan diets can provide adequate
calcium if the diet regularly includes foods rich
in calcium. Dietary supplements are advised
for vegans only if they do not meet calcium
requirements from food (1,4).
Many new vegetarian foods are
calcium fortified. Other good sources of
calcium include great northern beans, navy
beans, tofu, soybeans, soy milk, tempeh,
almonds, almond butter, broccoli, bok choy,
dried figs, and calcium fortified orange juice
(1,4).
Plant foods contain only nonheme iron,
which is more sensitive than heme iron to both
inhibitors and enhancers of iron absorption.
Iron stores are lower in vegetarians. Clinical
importance of this is unclear because iron
deficiency anemia rates are similar in
vegetarians and nonvegetarians ( 1).
Vegetarians can improve absorption of
nonheme iron by: 1) consuming plant sources
of food that contain iron: legumes (black

beans, garbanzo beans, navy beans); ironfortified cereals and breads; whole grain
products; tofu, tempeh, and soybeans; spinach;
seeds (cashews, tahini, sunflower seeds); prune
juice; and dried fruit 2) including a vitamin C
rich food at every meal: citrus fruits/juices,
broccoli, tomatoes, green pepper 3) cooking
foods in iron pots and skillets; some iron from
the pot may pass into the food (especially if
ingredients are high in acid) (1,4).
Studies show zinc intake to be lower or
comparable in vegetarians compared with
nonvegetarians. For lacto-ovo-vegetarians,
milk, cheese, yogurt, and eggs all supply zinc
(1,4). However, Graves et al found that
vegetarians, particularly women, had less than
satisfactory zinc status. Only 5% of the
nonvegetarians but 50% of the vegans, 21 % of
the lacto-vegetarians, and 14 % of the lactoovo-vegetarians consumed less than 1/3 of the
RDA for zinc. Types of foods commonly eaten
by vegetarians are high in fiber and phytates,
Both fiber and phytates have the potential to
bind zinc, therefore decreasing the amount
available for intestinal absorption (14).
Because of low bioavailability of zinc from
plant foods and because the effects of marginal
zinc status are poorly understood, vegetarians
should strive to meet or exceed the RDA for
zinc. However, vegetarians should be cautious
of zinc supplements, which can have harmful
side effects in high dosages (1,4). Good
sources of zinc include bran flakes, whole
grains, chickpeas, lima beans, lentils, soybeans,
tofu, tempeh, TSP, and peas (4).
Diets that do not include fish or eggs
lack the long-chain fatty acid DHA.
Vegetarians may have lower blood lipid levels.
However, studies are not in agreement.
Linolenic acid can be converted to DHA. The
implications oflow levels ofDHA is not clear.
It is recommended that vegetarians include
good sources of linolenic acid in their diet.
Good sources of linolenic acid include linseed
oil, fax seed, walnuts, canola oil, soybean oil,

soybeans, and tofu (4).
Recently, flaxseed has become a
popular food item due to its reported health
benefits. As mentioned above, flaxseed
contains a high level of omega-3 fatty acids
and a low content of saturated fatty acids.
Flaxseed also has a high content of both
soluble and insoluble fiber as well as a high
level of potassium, iron and manganese. The
health benefits attributed to flaxseed include its
laxative effect, blood cholesterol-lowering
effects and its favorable influence upon blood
glucose levels. It also appears to enhance the
immune function and may be potentially useful
in the management of lupus, allergies and
arthritis. The rich content of lignans in
flaxseed give it anticarcinogenic properties,
while its boron content helps reduce calcium
loss from bone tissue (16).

THE VEGETARIAN MOM
Lacto-ovo-vegetarian and vegan diets can
meet the nutrient and energy need of pregnant
women. Birth weights of infants born to well
nourished vegetarian women have been shown
to be similar to birth-weight norms and to birth
weights of infants of nonvegetarians. As
usual, weight gain should be monitored during
pregnancy to ensure energy needs are being
met. For enough calcium, vegetarian moms
should eat at least four servings of calciumrich foods daily. A calcium supplement may
be advised. Diets of pregnant and lactating
vegans should be supplemented with 2.0 mcg
and 2.6 mcg respectively, of vitamin B12 daily
and, if sun exposure is limited, with 10 mcg
vitamin D daily ( 1,4).
THE VEGETARIAN INFANT
When their diet is appropriately planned,
babies can get all the nutrients they need to
grow and be healthy within a vegetarian eating
style. Formula-fed infants can use a soy-based
infant formula. Regular soy milk should never
be used in place of commercial soy formulas

designed for infants. If exposure to sunlight is
limited, a vitamin D supplement is
recommended (17).
Breast fed vegan babies also need a
vitamin B12 supplement (17). Vitamin B12
deficiency has been reported in a number of
infants who are breast-fed by their mothers who
are long-term vegans. One French study
reported a case of a 15-month-old child who
had been strictly breast- fed by its mother who
had been following a vegetarian diet for 10
years. The infant had severe megalo blastic
anemia with an arrest in growth, hypotonia, and
failure of psycho motor development.
Management of such cases consists of
administration of vitamin B 12 supplements,
with a blood transfusion if needed. The patient
reported in this study was monitored to age 4
years, and was observed to have normal growth
and psychomotor development. While the
symptoms of vitamin B 12 deficiency are
normally reversible, in some cases permanent
damage to the nervous system may result (18).
When protein foods are added to the
baby's diet, yogurt, cottage cheese, tofu, and
mashed beans are good sources of protein.
Offering vegetarian infants large amounts of
high-fiber foods should be avoided. Some highfiber cereals and raw vegetables are low in
calories but high in bulk. They fill up a child's
small stomach without providing many nutrients
or calories. Infants get enough fiber by eating a
variety of foods. For babies over 12 months
old, smooth peanut butter and other smooth nut
butters spread on bread or crackers also
provide protein. Monitoring the infant's
growth is the best way to ensure that he/she is
getting enough calories and nutrients (4, 17).

THE VEGETARIAN CHILD
As mentioned above, many vegetarian meals are
low in fat and high in fiber. So they fill kids up
without supplying enough calories. Frequent
meals and snacks and the use of some refined
foods and foods higher in fat can help

THE VEGETARIAN FOOD GUIDE PYRAMID (4)
Fats, Oils, and Sweets --use sparingly
Milk, Yogurt, and Cheese
0-3 servings daily
* vegetarians who choose
not to use milk, yogurt, or
cheese need to select other
food sources rich in calcium

Dry Beans, Nuts, Seeds, Eggs,
and Meat Substitutes
2-3 servings daily
soy milk--1 cup
cooked dry beans/peas--1/2 cup
nuts/seeds--2 Tbl
tofu/tempeh--1/4 cup

Vegetables
3-5 servings daily

Fruits
2-4 servings daily

Bread, Cereal, Rice, and Pasta
6-11 servings daily

vegetarian children meet energy needs. All
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